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Turbocharger 

This invention relates to turbochargers, in particular, but not exclusively a turbocharger 
unit for an internal combustion engine, and to internal combustion engines 
5 incorporating such a xmit. 

Turbocharging units have often been used to boost the air flow into internal combustion 
engines to improve performance. Such imits have often siiffered an inability to improve 
performance at low speeds and during the transition between light and full throttle 
10 settings of the engine. 

An object of the invention is to provide an improved turbocharger unit vstoch is capable 
of reducing the so called turbo lag of existing units. 

15 According to one aspect, the invention provides a turbocharger unit for an internal 
combustion engine, the unit comprising a combustion chamber having an inlet for 
admitting exhaust gases from the intemal combustion engine, an air inlet for admitting 
air into the chamber, and an outlet in communication with a turbine whereby to cause 
the gases from the chamber to drive a compressor, operation of the compressor 

20 generating a flow of air to the intemal combustion engine, the chamber being arranged 
to cause combustion within the chamber of combustible products of the engine exhaust 
and/or other combustible products introduced into the chamber. 

Preferably, the chamber is arranged to have an exhaust gas ualet region which increases 
25 in cross section in the downstream direction, a central obstruction member downstream 
of the inlet region, a central elongate member downstream of the obstruction and 
extending generally ia the direction of flow of gases through the chamber and having 
air outlet means for iutroducing air into the chamber. 

30 The unit may comprise a plurality of peripheral air outlet means whereby air is ... 
discharged at the outer periphery of the chamber. \ ;. 
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The combustion chamber may be fonned with an outer air chamber fix>m which the air 
is arranged to pass into the combustion chamber fram a plurality of openings. 

5 Preferably, the central elongate member extends along the combustion chamber jfrom 
the obstruction member towards the outlet end of the chamber and air is discharged 
from said elongate member into a combustion space in the combustion chamber, the 
space extending generally annularly around the elongate member. 

10 The combustion chamber may be generaUy circular m internal cross-section and defines 
a generally annular region downstream from the exhaust gas inlet in v/bich combustion 
takes place, air being introduced into the annular region from radially inner and outer 
locations, and air may be introduced through the waUs of the combustion chamber in 
the region of the exhaust inlet and in the region of the exhaust gas outiet 

15 

Usually the flow of air into tiie combustion chamber is derived from the same source as 
the air flow to the engine. 

The invention also provides an internal combustion engine having an air inlet 
20 introducing combustion air into the engine, exhaust gas outiet means from the engine, 
compressor means for generating an air flow to the engine, tiirbine means for operating 
the compressor, and a combustion unit providing a flow of gas for operating tiie turbine 
means, tiie combustion unit having a combustion chamber witii an inlet communicating 
with tiie exhaust gas outiet means of tiie engine, air inlet means for admitting air to tiie 
25 chamber whereby tiie exhaust gas and tiie air are caused to mix and combust witiiin tiie 
chamber, gas outiet means from the chamber communicating with the tjrbine means 
whereby the flow of gases from the outiet means drives the compressor. 

Preferably, tiie engine comprises duct means for directing a flow of air from the 
30 compressor to tiie air inlet means of tiie combustion chamber and flow control means 
for controlling the rate of flow of said air to the chamber. 
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In another aspect of the invention there is provided a method of operating an internal 
combustion engine wherein air for operating the engine is directed by a compressor into 
the engine, exhaiist gases from the engine are directed into a combustion chamber, air • 
is also directed into the combustion chamber, and the rate of fuel flow to the engine and 
5 rate of air supply to the engine are arranged to ensure that combustible products are 
discharged with the exhaust gas, the combustible products in the exhaxist gas are mixed 
with the air to cause combustion within the combustion chamber, the products of 
combustion are caused to be discharged as a rapid flow from the chamber to turbine 
drive means to drive the compressor and the compressor is caused to direct the flow of 
10 air to the engine. 

Further features of the invention will appear from the following description of an 
embodiment of the invention given by way of example only and with reference to the 
drawings, in which: 

15 

Fig. 1 is a schematic drawing of an internal combustion engine incorporating a 
turbocharger unit, and * 

Fig. 2 is a longitudinal section through a combustion chamber of the 
20 turbocharger. 

Referring to the drawings and firstly to Fig. 1, there is shown an internal combustion 
engine 10 which may be of any convenient form, in this case a four cylinder petrol 
engine. The engine 10 has an inlet manifold 11 by which air is introduced into the 
25 combustion chambers of the engine 10 and an exhaust manifold 12 by which the 
products of Combustion in the engine 10 are collected and discharged to an exhaust 
outlet 13. 

A turbocharger combustion chamber 15 is fed wititi the exhaxist from the engine 10, 
30 with air from an inlet 16, and discharges gas from an outlet 17 to drive a turbine 23. 
Gas is exhausted from the turbine 23 to an exhaust pipe 19 and a compressor 18 on a 
common shaft 24 to the turbine 23 dmws in air through an air inlet 20 for compression 
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and discharge through a high pressure inlet duct 21. The air in the duct 21 is directed 
towards the inlet manifold 11 of the engine 10 and, in addition, a controlled amount of 
air passes from the duct 21 to the duct 16, control of flow of such air to the 
turbocharger combustion chamber 1 5 being by a control valve 22. 

In general terms, the engine shown in Fig. 1 operates in a conventional manner by air 
from the manifold 11 being introduced into the engine 10 with measured amounts of 
fuel for combustion within the combustion chambers. Exhaust gases from tbe engine 
combustion chambers passes out along the exhaust manifold 12 to the chamber 15 in 
which the products of combustion are mixed with air from duct 16. Combustion of 
combustibles from the exhaust manifold takes place within the chamber 15 thereby 
causmg the discharge of high velocity gas from the outlet 17 to drive the turbine 23 and 
hence the compressor 18, operation of widch. causes high pressure air to be introduced 
to the mlet manifold 1 1 although part of the air is diverted by the control valve 22 to 
the turbocharger combustion chamber 15 for efficient burning of the combustibles 
therein. 

The intemal combustion engine is run in such manner that there are combustibles in the 
exhaust manifold 12 and such combustibles are able to be combusted in the chamber 
15. The way in which the presence of combustibles in the chamber 15 is achieved is 
various since it depends on the nature of the engine 10 and how much boost from the 
turbocharger unit is required. In one arrangement there may be an excess of ftiel 
provided to the engine to ensure that combustibles are present in the exhaust outiet and 
such excess ftiel may be, for example, less than 15%. 

It may also be found advantageous to introduce combustibles into the chamber 15 from 
another source tiian the exhaust manifold but this is not usually necessary. If 
introduction of combustible material is called for, it may be introduced directiy to the 
inlet of the combustion chamber in the form of gas or vaporised ftiel. 
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A high rate of combustion can be achieved within the combustion chamber 15 giving 
the compressor 18 a constant and flexible power source and supplying high pressure 
combustion air to the engine 10. 

5 Referring now, in particxjlar, to Fig. 2, the turbocharger combustion chamber is shown. 
The chamber 15 is of generally circular section and exhaust gases from the engine 10, 
including combustible products, are introduced in direction A to the inlet end of the 
chamber 15. Pressurised air is iatroduced to the chamber 15 in direction B along the air 
inlet duct 16. 

10 

The chamber 15 has various regions which, following the downstream direction, 
include an inlet region X, an afmulus region Y and an outlet region Z. The inlet region 
X increases in cross-sectional area from the inlet 13 in the downstream direction, and 
the annulus region Y is of generally annular shape and constant cross-section. Over tbe 
15 outlet region Z, the cross-section tapers inwards to the outlet 17. 

The chamber 1 5 is double- walled to define an inner wall 25 which is the peripheral wall 
of the chamber including regions X, Y and Z. There is an outer wall 27 of the chamter 
15 which is spaced from the inner wall 25 to define a space 28 which is a chamber 
20 around which air introduced to the combustion chamber pzisses before being admitted 
into the chamber in which combiistion takes place. 

Over the region X openings 30 are formed in the wall 25 to admit air from the chamber 
28 into the region X, there being a plurality of openings 30 over botb an entry area of 
25 the region X and a downstream outwardly tapered area XI leading to the annular 
region Y. 

At the boundary between the region X and the region Y is located a bafQe or 
obstruction member 32 which is located centrally and presents a baffle surface directed 
30 towards the inlet 13. The baffle 32 is carried on one end of a central hoUow elongate 
member 34 which extends longitudinally of the region Y and whose interior is in 
communication with the chamber 28 to admit air from the chamber 28 along the 
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member 34 towards the baffle 32. The elongate member 34 has a pluiality of outlet 
openings 35 for directing such air into the region Y. 

The baffle 32 is secured to the inner walls 25 of the chamber by arms 36 which are 
displaced at 120 degrees jfirom one another about the centre of the baffle 32 to be 
secured at their outer ends to the wall 25. 

It will be seen that there is defined around the member 34 in the region Y, an annular 
space into which gas flowing through the chamber is durected by the baffle 32. At the 
transition between the inlet region X and the annular region Y, there are located 
directional air inlet pipes 38 which are arranged to direct air into the annular space in a 
directional manner, as shown. Further air is directed into the annular space from 
directional air outlets 40 AA^ch are directed tangentially, in the same direction, to the 
inner walls of the region Y. 

Downstream of the annular region Y is the outlet region Z which tapers inwardly 
towards the outlet 17 and there is also provided a pluraUty of openmgs 42 for 
discharging air into the region Z, such air being provided to complete the combustion 
of combustibles within the chamber 15, the chamber 15 being arranged so that, as fer as 
possible, the combustibles entering the chamber are fiilly burned by the time the gases 
leave through the outlet 17. Such gases reach a high velocity in leaving the chamber 15 
to ensure that in acting on the turbine 23, the gases drive the compressor at a high 
speed and give significant boost of air to the engine. 

During operation, gases entering the chamber at A are mixed with air entering through 
outlets 30 and combustion of the combustibles takes place. The incoming gases and air 
are directed outwards by the baffle 32 and are further mixed with air from the outlets 
38 and there are set up burning toroidal vortices of gas and air within the annular region 
Y. Their formation and progression through the region Y is assisted by air being 
admitted from outlets 40 in the outer wall of the chamber and the oudets 35 in the 
elongate member 34. The vortices progress along the region Y until they reach the 
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outlet region Z. In this region further air is mixed jfrom the outlet 42 resxalting in a hi^ 
velocity stream of gases discharging through the outlet 17. 



The turbocharger combustion chamber 15 may, instead of relying upon combustibles 
5 being present in the exhaust gases, be provided with additional combustible material at 
or around the inlet 13, which material may be combustible gas, or vaporised fuel. The 
- temperature of the exhaust gases entering the chamber 15 will be hot, for example, in 
the region of 1000 °C, so. that the combustible material self ignites entering the 
* chamber but ignition means may be provided, if required, for example in the form of a 
10 sparkplug. 

Instead of there being provided a jacket around the combustion chamber through which 
air is distributed to the various outiets, the air may be distributed through a series of 
pipes. 

15 

It will be appreciated that the turbine 23/ compressor imit 18 may take a conventional 
form, but arranged to be suited to the inlet temperatures of the gases from the chamber 
1 5 v^ch may be at a temperature of around 750 °C. 

20 The turbocharger unit of the invention may find application in a wide range of engines 
on which turbocharger units have conventionally been fitted and the unit may provide a 
mjsans of controlling the gaseous emissions from the engine. The combustion imit or 
turbocharger may also find application in an arrangement in which the exhaust gases 
from the engine are not fed to the unit, the unit relying on the supply of air and 

25 combustible material to the iolet 13 . In this arrangement the unit is still associated with 
a turbine/compressor to deliver a flow of air either to an intratial combustion engiae or 
equipment which requires a supply of compressed air, such as a furnace. 

In a further embodiment the combustion unit may find appUcation in controlling the 
30 emissions of an internal combustion engine without being associated with a 
turbine/compressor unit In such arrangement the engine exhaust gases are supphed to 
the combustion unit together with a supply of air. The ouflet from the unit is connected 
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to the engine exhaust system. This may ensure more ejBBcient operation of a catalytic 
converter in the exhaust system, giving rapid light-off without electric heating. 



Claims 



1. Turbocharger unit for an internal combiostion engine, the unit comprising a 
combustion chamber having an inlet for admitting exhaust gases from the internal 
combustion engine, an air inlet for admitting air into the chamber, and an outlet in 
communication with a turbine whereby to cause the gases from the chamber to drive a 
compressor, operation of the compressor generating a flow of air to fhe internal 
combustion engine, the chamber being arranged to cause combustion within the 
chamber of combustible products of the engine exhaust and/or other combustible 
products introduced into the chamber. 

2. A turbocharger unit according to claim 1 wherein the chamber is arranged to 
have an exhaust gas inlet region which racreases in cross section in the downstream 
direction, a central obstruction member downstream of the inlet region, a central 
elongate member downstream of the obstruction member and extending generally in 
the direction of flow of gases through the chamber and having air outlet means for 
introducing air into the chamber. 

3. A turbocharger unit according to claim 2 comprising a plurality of peripheral 
air oudet means whereby air is discharged at the outer periphery of the chamber. 

4. A turbocharger unit according to claim 1, 2, or 3, wherein the chamber reduces 
in cross section towards the outlet 

5. A turbocharger unit according to any one of the preceding claims wherein the 
combustion chamber is formed with an outer air chamber from which the air is 
arranged to pass into the combustion chamber from a plvirality of openings. 

6. A turbocharger unit according to claim 2 wherein the central elongate member 
extends along the combustion chamber from the obstruction member towards the outlet 
end of the chamber and air is dischai^ed from said chamber into a combustion space in 
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the combustion chamber, the space extending generally anniilarly around the elongate 
member. 



7. A turbocharging unit according to any one of the preceding claims wherein the 
5 combustion chamber is generally circular in internal cross-section and defbaes a 
generally annnlar region downstream jfirom the exhaust gas inlet in which combustion 
takes place, air being introduced into the annular region from radially iimer and outer 
locations. 

10 8. A turbocharger unit according to any one of the preceding claims wherein air is 
introduced through the walls of the combustion chamber in. the region of the exhaust 
gas inlet and in the region of the exhaust gas outlet. 

9. A turbocharger unit according to any one of the preceding claims wherein the 
15 flow of air into the chamber is controlled and derived from the same source as the air 

flow through the engine. 

10. An internal combustion engine having an air inlet introducing combustion air 
into the engine, exhaust gas outlet means from the engine, compressor means for 

20 generating an air flow to the engine, turbine means for operating the compressor, and a 
combustion irnit providing a flow of gas for operating the turbine means, the 
combustion unit having a combustion chamber with an inlet communicating with the 
exhaust gas outiet means of the engine, air inlet means for admitting air to the chamber 
whereby the exhaust gas and the air are caused to mix and combust within the chamber, 

25 gas outlet means from the chamber communicating with the turbine means whereby the 
flow of gases from the outiet means drives the compressor. 

11. An internal combustion engine according to claim 10 comprising duct means 
for directing a flow of air from the compressor to the air inlet means of the combustion 

30 chamber and flow control means for controlling the rate of flow of said air to the 
chamber. 
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12. A method of operating an internal combustion engine wherein air for operating 
the engine is directed by a compressor into the engine, exhaust gases from the engine 
are directed into a turbocharger combustion chamber, air is also directed into the 
combustion chamber, and the rate of fuel flow to the engine and rate of air supply to the 

5 engine are arranged to ensure that combustible products are discharged with the 
exhaust gas, the combustible products in the exhaust gas are mixed with the air to cause 
combustion within the combustion chamber, the products of combustion are caused to 
be discharged as a rapid flow from the chamber to a turbine which drives the 
compressor and the compressor is caused to direct the flow of air to the engine. 

10 

13. Turbocharger unit comprising a combustion chamber having inlet means for 
admitting air and combustible material iixto the chamber, and an outlet in 
coimnunication with a turbine whfcreby to cause the gases from the chamber to drive 
the turbine vMch is arranged to drive a compressor, operation of the compressor 

I'S generating flow of air, the chambea: being arranged to cause combustion within the 
chamber of the combustible material, the chamber having, in a downstream direction, 
an inlet region, an annular region, and an outlet region vMch are fed with air from the 
mar gins of Said regions. 

20 
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